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cipitation was3.40, or0.51 below normal; thegreatest monthly amount, 
9.97, occurred a t  McCuno Station, and the least, 0.60, at Emma.-A. E. 
Hack&. 

Monlona.-The mean temperature was 04.0°, or 4.0' below normal; the 
highest was 103', at Fort heogh on the Z th ,  and the lowe&, Eo, at 
Cmtle on the 9th and at Gipp on the 18th. The average preaipit,:ition 
was I.&& or 0.17 below normal; the greatest monthly amount, 3.24, oc- 
curred at Great Falls, and the least, 0.19, at Fort Keogh.-B. M. U r m -  

f?&a&z.-'I'he mean temperature was 75.9', or 0.6' above normal; 
the highest wns 112'. a t  Franklin on the a d ,  and the lowest, 34', at 
Camp Clark on the 10th. The average precipitation was 2.57, or 0.92 
M o w  normal; the greatest month1 amount, 7.44, occurred at Chester, 
and the least, 0.36, at Whitman.-d. A. Lonehnd. 

Nsaado.-The mean temperature was G9.4', or 3.0' below normal; tlie 
higheet vu8 ll6', at St. Thomas on the l l th ,  12th, and 27th; the lowest 
was 25', at Hamiltoii on the 2d. The average precipitation was 0.27, 
or 0.01 above normal; the greatest monthly amount 1.41, occurred at 
Palmetto, while no rain fell at several statiom-B. k. Young. 
Nm England.-The ruean tem erature was 70.6'. or 1.1' above nor- 

mal; the highest was l O F ,  at Pgmouth, N. H., on the 5th, and the 
lowest, 40°, at Bar Harbnr, Me., on the 1%h, at West Milan, N. H., on the 
2it11, and at Flagstaff, Me., on the 28th. The history of the regular and 
voluntary observation service in New England furnishes no parallel 
to the precipitation record of this July. The extremes in the total 
falls of the month were 2.G2 inches at Portland, Me., and 19.90 inches 
at Southington, h n n . ,  a most remarkable variance considering the 
coupmatively small area of this district.-J. W. Pimith. 

ew JerW.-The mean temperature was 74.l0, or 0.5' below normal; 
the highest was lo', at Boonton, Dover, and Hivertl$le on the IOth, 
and the lowest, 50°, at Charlotteburg on the 16th. f h e  average pre- 
cipitation was 11.42, or 7.14 above normal; the greatest monthly 
amount, 20 80, occurred at Elizabeth, and the least, 6.11, at Camden.- 
E. w. &Qanib. 

New M&.-The mean temperature was about 3.5' below normal; 
the highest was 1M0, at Edd on the l4th, and the lowest, 24', at 
Winsors ltanch on the 20th. !l!he greatest monthly precipitation, 5.60, 
occurred at Lower Penasco, and the least, 0.10, at Raton.-If. B. Hmey .  

Nm Yolk-The mean temperature was 72.5', or 3.5' above normal; 
the highest was 10Y, at Avon nn the 5th and loth, and the lowest, &?', 
at South Kortright on the 9th. The average precipitation was 6.09 
or 3.02 above normal; tlie greatest monthly amount, 18.18, occurred 
at Setauket, and the least, 2.20, at Mount Morris.--R. df. Hadttag8. 
North Cadina.-The mean temperature was 77.2', or 0 . 4 O  below nor- 

mal; the highest was 103', at Saxon on the 3d, and the lowest, 45O, at 
Highlands and Linville on the 15th. The average precipitation was 
5.60, or normal; the greatest monthly amount, 11.11, occurred at Fay- 
etteville, and the least, 2.07, at Sloan.-C. F. wn Ilewmana. 

Nmth Dmhlo.-The mean temperature was 68.Y0, or 0.2'above normal; 
the highest was 1Wo, at Medora on the %th, and the lowest, 38', at 
Bordulac on the 4th. The average precipitation was 4.43, or 2.06 above 
normal; the greatest monthly amount, 8.94, occorred at Amenia, and 
the least, 0.33, at Glen Ullin.-B. If. BvoT~w?~. 

Ohio.-The mean temperature was 75.5O. or 2.4' above normal; the 
highest was 113', at Thurman on the Ith, and the lowest, 44', at Lever- 
ing on the 14th and 15th. The averagct precipitation was 4.65, or 1.09 
above normal; the greatest monthly amount, 10.69, occurred at Ashta- 
bula, and the leaat, 0.8'2, at Hedges.-E. W .  Richrd8oa. 

O&hoao.-The mean temperature was 82.4'; the highest was IIO', 
at Kingfisher and Winnview on the Uth, and the lowest, 48', at Bur- 
nett on the 13th. The avera e precipitation was 2.05; the greatest 
monthly amount, 5.12, occurretat Beaver, and the least, 0.48, at Wood- 
ward.-J. I. Wktinep. 

OFagon.-The mean temperature was 63.7'. or 0.9' below normal; the 
highest was 107', at Pendleton on the I l th ,  and the lowest, Bo, at 
Silver Lake on the 17th. The average precipitation was 0.58, or 0.12 
above normal; tlie greatest monthly amount, 3.05, occurred at Bay City, 
while no rain fell at several stations.-B. rS. €'ague. 

Blmsykmnia.-l'he mean temperature was 73.4', or 2.4' above normal; 
the highest WM 103', at Aqueduct on the 6th. and nt Derry Station on 
the 5th and 6th and the lowest, 41°, at Lock Haven on the Bth. The 
avera e precipi)tation was 6.%, or 2.11 above normal; the greatest 
montfly amounts were 14.51 at Saegerstown, 13.10 at Swiftwater, 12.43 

at Forks of Neshaminy, 11.45 at Shawmont, 10.94 at Elwood June  
tion, and 10.35 at Philadel hia, Centennial Avenue; the least, 2.10, oc- 
curred at Cannonsburg.-#. F. Towasstui. 

5buth Carolino.-The mean temperature was SO.!?', or 0.4' above 
normal: the highest was 107', at Batesburg on the 3d, and the lowest, 
54' at Walhalla on the 15th. The average precipitation was 5.91. or 
0.1.1 below normal; the greatest monthly amount, 9.81, occurred at St. 
Stephens. and the lerst, 2.99, at Spartansburg.4. W. Bauer. 

GOu#h Dakota-The mean temperature w a s  i2.8', or almut normal; 
the highest was 107', at Aslicroft on the %th, and the lowest, so at 
Ashcroft on the 20th. The average precipitation was 3.26, or 0.65 above 
normal; the greatest monthly amount 7.27, occurred at Castlewood, 
and the least, 0.46, at Spearfish.-&. d Oknn. 

Tsnncews.-The mean temperaturo was 77.7', or 1.0' above normal; 
the highest was 105', at Savannah on the 2d and at St. Joseph on the 
2d and 3d, and the lowest, 46' at Erasmus on the 14th. The aver 
precipitation was 5.09 or 0.46 above normal; the greatest mont8; 
amount 13.21, occurreh at Oak Hill, and the least, 0.40, at Browns- 
vilte.-h. C. &&. 

Tswr-The mean temperature for tho State: was 1.6O above the 
normal. There was  a general excess tliroiighout the State exce t over 
the Panhandle and the mountainous portions of west Texas, wgere it 
ran ed frqm the normal to 2.3' below. The greatest deficiency was at 
El faso. J!he excess ranged from 0.3' to3.5' over east and central Texm 
and the coast district, and from 1.2' to 5.9' over north and southwest 
Texas. The highest was 1 1 2 O ,  at Wuxaha;hie on tlie 2Gth, and the 
lowest, 48' at Mount Blanco on the 18th. The average precipitation 
for the State was 1.00 helow tlie normal. There was a general de& 
ciency tliroughout the State, except in the vicinity of Brenhain and 
over north Texas, the Panhandle, the northern portion of central Texm, 
and the western portion of west Texas, where there was au excess 
mnging from 0.01 to 4.75, with the greatest in the vicinity of Gaines- 
ville. The deficiency ranged from 0.25 to 3.11 over ea& Texas, the 
southern ortion of central Texas, and the eastern rtion of west 
Texaa, a n i  from 0.54 to 5.21 over southwest Texnn a n r t l i e  coaat dis- 
trict, with the greatest deficit in the vicinity of Brazoria. Drought 
prevailed during the greater portion of the month. The rainfall wm 
very poorly distributed over the State, there being comparatively no 
precipitation in many laces, while there were good local showers at 
several laces in nor& Texas. The reatest monthly amount, 7.32, 
occurrecfat Gainesville, while none f$ at some stations.-I. M. C2im. 

Uih.-The mean temperature was 68.7'; the highest was llOo, at 
St. George on the l l th ,  and at Mount Pleasant on the ISth, and the 
lowest. ?so, at Soldier Summit on tho 18th. The average recipitation 
was  0.55; the greatest monthly amount, 1 .io, occurred at Jaahreah, and 
the least, 0.0'2, at Soldier Bummit.4. H. Pidth. 

Vil.ginia.-The mean temperature was 76.4O, or 0.1' above normal; 
the highest was IOO', at Bon Air on the 3d, and at Woodstock on the 
7th, and the lowest, 46', at Big Stone Gap on the 14th. The avem e 
precipitation was 4.46, or 0.85 above normal; the greatest monthfy 
amount, 7.70, occurred at Stanardsville, and the least, 1.70, at Bedford 
Cit E. A. h t n 8 .  

ikiinglon.--The mean temperature was 62.4', or 2.3' below normal; 
the hi hest was 107', at Kennewick on the l l th ,  and the lowest, 34", 
Cascacfe Tunnel on the 25th. The average precipitation was  1.39, or 
0.72 above normal; the greatest monthly amount. 4.00, occurred at 
Snohomish, and the least, trace, at Fort Simcoe.--Q. N. fidiabury. 

Wsel Viginia.-The mean tem erature waa 74.2', or 3.0' above nor- 
mal; the highest was 105', at Soint Pleasant on t.he Ith, and the 
lowest, 16', at White Sulphur Springs on the 14th. The average pre- 
cipitation was 5.43, or more than 1.00 above normal; the greatest 
monthly amount, 9.92, occurred at Beverly, and the least, 2.85, at 
Martinsburg.-H. L. Ball. 

Wiseoauin.-The mean temperature was 73.5', or 2.0' below norninl; 
the hi hext was 102', at Prairie du Chien on the Stli, and the lowest, 
41', at%edford on the 13th. The average precipitation ww 5.83, or 
0.74 above normal; the greatest monthly amount, 15.11, occurred at 
Butternut, and the least, l.%, at City Point.-W. N. Wilaon. 

Ifyomfng.-The mean temperature was 65.B0, or 2.0' below normal; 
the highest was  105', at Lusk and Wamsutter on the B t h ,  and the 
lowest, 28', at Atlantic City on the Sd. The average precipitation waa 
1.00. or 0.04 above normal; the greatest monthly nmouiit, 3.77, occurred I at Cheyeniie, and the least, 0.03, at Wanmutter.--M. 3. Rcaoe. 

The highest and lowest water, mean stage, and monthly 
range a t  114 river statims are given in the ltccompanying 
table. Hydrographs for typical points on seven priucipal 
rivers are shown on Chart V. The stations selected for 
charting are : Keokuk, St. Louis, Cairo, Memphis, and Vicks- 

burg, on the Mississippi ; Cincinnati, on the Ohio ; Nashville, 
on the Cuniberland; Johtisonville, on the Tennes~ee; Kansas 
City, on the MiRsouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The following r h m 6  of river stages and conditions of navi- 
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gation in the respective streams is compiled .from reports by 
the officials of the Weather Bureau n t  various river stations 
and m t i o n  centers : 

Euduon Rim. (Reported by A. F. Sims, Albany, N. Y.)-During>he 
first d&e of July normal conditions obtained in the Hudson River 
and ita tributaries. Heavy rains in the second decade sent all the 
rivers and creeks in this section beyond their natural confines. A 
heavy current was running in the Hudson River and boatmen expe- 
rienced much difficulty in making their landings and in handling their 
craft. The passen er steamers and the towing lines when they tied 
up their boats on &e night of the 14th put out extra hawsers to pre- 
vent them from being carried down stream. At 7:40 a. m. of the 15th the 
river was within 7 inches of the top of the dock at Albany; t h e  highest 
point reached was 8.6 feet above mean low water. The river receded 
slowly durin the 16th, and waa about normal by 8 a. m. of the 18th. 
During the t h d  decade of July the stage of the river remained slightly 
above the normal. 

Suqwhiznno R h w  and h m h a .  (Reported by E. R. Demain, Harris- 
burg, Pa.)-The average rainfall within the draina e area of the river 
and ita tributaries during the paat month, as dejuced from reports 
from sixteen river stations, was only 80 er cent of the average amount 
for July, 1896, and, aa might be expecteffrom such a deficiency, lower 
stages ruled in all tlie streanis than during the correspondin period 
last year. The eneral rain which fell in Pennsylvania on &e 27th 
and 28th was folfowed by the only freshet during the month, and 
caused rises in the various rivers and creeks, rangin from a fraction 
of a foot to 6 feet. The lowest waters occurred on t ie  west branch; 
at Sinnemahoning and Cedar Run the water was  below the zero of the 
gauge during the entire month, and at Cameron it WRR at  zero during 
tlie greater part of the month. At Wilkmbarre, on the north branch, 
the gauge registered 1 foot below zero until the 28th, when it rose to 
zero, and on the 31st had risen to 5.0 feet above. At Rerrisburg the 
river rose 2.7 feet from the 27th to 30th, the highest point touched 
being 4.5 feet on the 30th. 

Riasrs o & u ~  A&m%o BaW. (Re rted b E. A. Evans, Richmond, 
1’s.; C. d v o n  Herrmann, Raleigh, E C . ;  L.%. Jesnnofsky, Charleston, 
8. C.; D. Fisher, Augusta,. Ga.; and J. B. Mar!mr Atlanta, Ga.)- 
There were no changes of importance occurring in t t e  James River at 
any time during the month. A uniform low stage of water was main- 
tained, the range between the highest and lowest reading being only 
0.9 foot. Rains were frequent over the watershed during the second 
decade of the month, but they were light and caused no rise worthy of 
mention. The water was clear from the 1st to lOth, and clourly the 
remainder of the month. 

Low river stages continued in all the rivers of North Carolina during 
the first half of July, notwith&mding the fact that  the number of rainy 
days was large and t h e  rainfall considerable. The rainfall was  malleat 
over the basin of the Roanoke and tributaries, and only one 5-foot rise 
occurred in that etream (3d to 4th) to a stage of less than 10 feet on the 
gaugeat Weldon. Over tbe Cape Fear Basin heavy rains caused a minor 
rise on the 14th, and a %foot rise in two days (20th to 22d) in the Cape 
Fear River at Fayetteville. Steamboat navigation on the lower courses 
of the streams was resumed the latter portion of the month; on the 
Cape Fear navi tion has not been interrupted, steamers continuing to 
pl between Wrmington and Fayetteville the entire month. 

f a w  but navigable water wm maintained on all streanis in South 
Carolina, except at Cheraw from the 1st to the 10th: The heavy rain 
between the 8th and 21st produced steady rises in the Waccamaw, 
Edisto, Lynch, Lumber, Black the lower Pedee, and Rantee rivers bc- 
tween the 11th and 31st. NaGgation was interrupfed at Cheraw from 
the 1st tothe8th and on the 30th and 31st. Excessive precipitation on 
the headwaters of the Wateree and Pedee in North Carolina durin the 
I!)th and 30th aused moderate freshets at Camden on the 2 1 ~ t  a n t  25d 
and at Cheraw on the E d  and 23d. 

The Savannah River remained at a moderately low stage, yet high 
enough for navib-tion, until the atti, when, from the effects of hard 
showers in the upper basin, a rise of a little over 7 feet occurred at Au- 
gusta. Tlie river, though shallow for the entire moiith, was lesa clear 
than is usual for low sumnier stages, a fact which river men are 
unable to explain. Navigation was continued during the month with- 
out interruption and tlie river boats were favored with fairly good car- 
goes. There were no decided changes in the other Georgia rivers, and 
they have averaged low during the entire month. The rains which 
have occurred have caused but slight and temporary rises. 

Nobib R i w  ond bmnolise. (Reported by F. P. Chaffqe, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)-The water in the Alabama 
River and its tributaries continued low during the 6rst deade, after 
which well-distributed rains over the watemhed gave navigable stages. 
River traflic wps resumed above gelma after the 12th, but all t h e  
streams were steadily falling again toward tlie close 0.f the month. 

Tlie Tombigbee and branches were low at the opening of the month, 
being below the gauge zero at all stations, and continued falling until 
the 7th. There were heavy rains on the headwaters of the river 
dyring the early and middle parts of the month, which caused short 
mea. The greatest rise occurred on the lNh, when, at Tuscaloosa, the 

Tombi bee rose 9 feet in twent four hours. The rice continued to the 
21st, w%en the river waa over li-feet above the zero of the gau The 
rise made the dve r  navigable for coal barges which left M%Ie and 
reached Tuscalooes in safety. All rivers fell from the 22d to the end 
of the month, at which time navigation waa somewhat threatened. 

rted by F. Ridgway, Pittabuq, Pa.; 
H. L. Ball Parkembur W. d?; S. 8. Bassler, Cincinnati, Ohio; F. 
Burke, Lou)isville, Ky.; k. H. Smyth, Cairo, Ill.; L. M. Pindell, Chatta- 
nooga, Tenn.; and H. C. Bate, Nashville, Tenn.)-During the first 
three weeks of the month the u er Ohio continued at such a low 
sta e that navigation was practicify suspended. Rainfalls from the 
1 7 8  to the 21st, however? caused an important rise which o ned the 
river for acket navigation at Pittsbu during the remain% of the 
month. $lie wickets at Davis IslanTDam were lowered on the 
mth, and during the next four days 3,205,W bushels of coal paseed 
through the lock at that point bound for southern porta. During the 
last few da s of the month the river fell steadily and the month 
closed with garely sufficient water for packet navigation. 

The rainfall over West Vivinia waa light during the first half of 
July and after the 3d all the rivers showed fallin stages. 
heavy rains along the Great and Little Kanawfas on t h z $ K f a  
caused a slight rise, but this passed quick1 . From the 11th to the 
close of the month rains were frequent anYmoderately heavy. The 
rivers rose slow1 and most of them held good stages for navigation. 
At  Parkemburg t i e  largest packeta were tied up for three weeks, but 
were released about the !?Oth and resumed business. 

At Cincinnati river business was  fairly active throughout the month. 
A small rise from the 3d to the 6th helped navigation materially during 
tlie period of low water. There was a ood boatin stage of water at 
Louisville during the entire month. T%e average aeptli was 6.4 feet, 
somewhat greater than the average for July. 

At Cairo a good stage of water was maintained throughout the monlh. 
Combined rises out of the Cumberland, Tennessee, Ohio, and Missis- 
sip i gave Cairo a moderate rise, starting in on the Mth and continuing 
to t%e end of the month. River business during the month has been 
generally quiet, but this is not unusual at this season of the year. 

For the sixth time since 1879 the Tennessee River haa been navigable 
during the entire month of July. Heavy rains over the hesnlwatem 
from tlie 2d to the 25th pmluced one of the best boat.ing and logging 
iides for tlie month ever known. Reporia on the 27th stated that the 
river had risen 16 feet at Charleston and mas still rising; that the bot 
tom lands were covered and the Hammond bottom, just across the 
river from Charleston was covered up to the top of the tall corn. On 
July 28 re orte from dinton stated that the Clinch River was out of ita 
banks, an8 that the Emory, French Broad, and Holston were at high 
water. The lumbermen of Chattanoo a received news from the head- 
waters on the 27th that the Upper Cfinch and Tennessee rivers had 
risen and a big log fleet had started down. 

The month was unusually wet in the Cumberland Basin, and the 
river was held at a favorahle eta e for navigation In ita upper divisions 
during the last half of the  mont%, and in ita lower divisions the entire 
month, and the month closed with the river open from Celina to ita 
mouth. 

Ximbippi RdoGF and mism k ~ l b r .  (Reported by P. F. Lyons, St. 
h u l l  Miiiii.; M. J. Wright, Jr., La Cmsse, Wis.; G. E. Hunt, Daven- 
ort, Iowa; F. 2. Gosewisch, Keokuk, Iowa; H. C. Frankenfleld, St. 

Zbuia, Mo.; P. H. Smyth, Cairo, Ill; S. C. Emery, Memphis, Tenn.; 
R. J. Hyatt, Vickshurg, Miss.; R. E. Kerkam, New Orleans, La.; and 
C. Davis, Bhreveport, La.)-The month of July, 1897, was  an eventful 
one inasmuch .aa there was not only a sufticlency of water in the Mis- 
simi )pi River to meet all tlie wants of navigation, but at the beginnin 
of t ie second decude the water came within a few tenths of a foot o! 
the danger line, or 14 feet on the gauge, at St. Paul; there was a daily 
~ v e m  e reading of 10.3 feet; tlie largest previous July average, deter- 
minef from the last twenty-five years’ record, w a s  7.6 feet, in 1874. 
Tlie heavy and excessive rains over northern Minnesota during the 
early part of the month mused a continuous rise in the river rangin5 
from U.1 foot to 2.1 feet a day from the 1st to the 11th. when the mart- 
mum of 13.6 feet waa registered; afterwards there was a gradual and 
dmost steady fall to the end of the month, when the reading was 9.0 
fcet. Reports indicate that the Mississippi near ite source was higher 
3t the opening of tliis month than it was at any time last spring, and 
Dome loss to both cro s and houses was reported from Aitkin County in 
consequence of overdw. 

The average stage of water in the Mississippi River at  La Crosse was 
higher than during any former year since the beginning of observa- 
tions, and has materially interrupted the work of the Gcivernment 
engineers in this district. Tlie gauge readings ranged from 7.3 to 10.6 
feet. The water lirrs been at an excellent stage for navigation. On 
several occasions the water has reached a maximum s t q e  in July 
rester than waa attained during the present month, but high water 

$id not continlie during the entire month aa it did this year. 
An excellent stage for navigation was maintained at Davenport dur- 

ing the entire month. The close of the month found the river some- 
what higher than at the beginning. The rainfall was above normal 
from the head of the river to Reeds Landing. At La Crosse less than 

Ohio R h  and branOM. (Re 
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half the normal recipitation occurred. At North McGregor and Du- 
buque it was d&ly above, while from Le Claire to Muscatine it was 
somewhat below the normal. The river at Keobuk has continued at 12% 
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Eighest water. Lowest water. an unusually high stage for the nionth of July, with small range;. The 

lar est steamboats and heaviest lumber or log rafts. 
-8xceptionall good boating stages were maintained throughout the 

month at St. Lu i s ,  but at the same time the tendency was down- 
ward, and at the end of the month there was from 0 to 8 feet less i u ~ ~ s j p p i  Rimr-Cont'd 
water than at the beginning. The lower cross levee at the head of. Vioksburg.Miss -..-..-.. 
the Indian Grave levee district broke on the 25th a short distance  new^^^^^^&.""' 
above Quincy, Ill. The break was occasioned by the overflow watere ~0rtSmith.Ark. ........ 
of Bear Creek after the heavy rains of the 24th and 25th. The break Dardanello Ark.......... 
was about 1,OOO feet in length, and the bottoms were flooded for a dis- Whih  Rirsr. Arkm...''''' 
tame of 6 miles, causin considerable dam e to the fields of ripening Newport Ark ........... 
corn and other crops. S rom St. Louis to X i r o  the river was falling Il&ia Rim. 
during most of the month, but occasional rises kept the water at a good p B o r ~ & i ~ i ~ : ' ' ' ' m  
sta e. Bismarck N. Dak. ...... 

&ring the first four days of the month the river rose below Cairo Pierre S.bak. ........ 
from six to eight tenths of a foot daily, reaching the maximum stnge tk$gbE~:,:::::::: 
of 18.3 feet, at Memphis, on the 4th. From that time the water fell st. jos& YO ........... 
steadily, reaching the minimum, 11.3 feet, on the 24th. During the Kansas Cit Po... ..... 
last threedays of the month the river rose 2.5 feet, bringing the read- Boonvilh Ek,*. . - - - . . . . . .  
ing up to 14 feet, which is considered a good stage for the end of July, Eermann' Mo''''.'mm'.'' 

Ohio Riow. 
and is 11 feet hi her than was recorded on the same date in 1896. The Plttsbur Pa ............ 
month, as a whJe ,  was exceptionall favorable for river navigation on $$:{$$i Pa.mm 
the Mississip i and all navigable trhutaries in this section, the water parkersb;rg; W.*itiI:.:: 
being generafiy higher than the avera e for July. Point Pleasant. W. Va... 

Catlettsburg K ........ The rivers between Memphis and bicksburg showed slight flnctua- Portsmouth bhTo ....... tions during the month. b air boatable water was maintained during Cincinnati bhio.. ....... 
the greater 
of water at Kcksburg was sufficient for small boa& to land at the city Ep.ansvilh Ai'::::::::: 
front a portion of the month. Crop  in the section recently overflowed p"~~$~~i&;:"' ' 

have made remarkable rowth and progress and with D late frost a warren pa. .  ............ 
good crop of cotton will 6e made on those lands. A moderately low 011QtY'Pa.............. 
stage of water continued in the Mississippi below Vicksburg during ~ ~ ~ ~ ~ ! " B . " : : : :  
the entire month, the first ten days showin a rise of about 6 feet at &knuau h R i m .  

Red Bink Creek. there was a general decline to the close of the month. Brookvllle Pa.. ......... 
During the first half of July, little or no precipitation fell in the B&T Rim. 

watershed of the Red River, and decreasing stages were general. On Ellwood Junotion Pa--. 
several days during the latter half of the month liberal rains occurred B ~ ~ ~ ~ ~ f . ~ . . .  
and sharp rises characterized the stream, especially the upper ortion. Tenn.. ........ At Shreveport the stages were sufficient for navigation, the m o n h  open- Nashvl e. Tenn ......... Curtha$, 

Oreat Kanawhu R i m .  in with 9.3 feet on the gauge and closing with 6.0 feet. Charleston W. Va.. ..... 
!haoud RiwF and b~anchcs. (Reported by L. A. Welsh, Omaha,Nebr., N d  Rim. 

and P. Connor, Kansas City, Mo.)-There has been nothing unusual Hinton W. Va.- . - . - - - . - .  
or noteworthy in the condition of the Missouri River during the month. p a l m ~ ~ ~ f l ~ ~ . . . . .  . 
The stage of water was somewhat variable during the earlier part of 
the month, but after that period the &%ge decreased slowly and Dayton, Ohio ........... 
steadily. The eztire ran e of river sta e during the month was only F a ~ ~ ~ ~ w ~ ~ f i m ~ : m . .  
about 2.5 feet. 1 he east t ank  of the dssour i  Biver, directly opposite (freenabon,, pa.. ....... 

ArkaMs Rim. (Reported by J. J. O'Donnelf Fort Smith, Ark., and R o w l ~ & ~ $ ~ a . . . . .  
F. H. Clarke, Little Rock! Ark.)-The upper Arkansas River continued y o u g h i o g h ~ y  RiW. 
low and was falling steadily to the 10th. On the morning of the 11th Confluenoe.~........ .. 
it had risen 2.0 feet to a stage of 5.0 feet, afterward falling slowly but w " s ~ ~ ~ ~ ~ ~ ~ i ; & ' ' ' '  
steadily until the close of the month. Except between the 11th and Zanesville,Oh?o ......... 

Knoxville, Tenn.. 
14th the river was below B navigable eta e. 

the month. The average stage from Port Smith to Little Rock was  Chattaniop, T ~ U  ...... 
about 3.0 feet lower than forthe corresponding month last year. Navi- Bridgeport, Ala ........ 
gation was pursued uninterruptedly from Little Bock to the mouth, but F l O r m ~ .  *la.*.*... ..... 
the river was too low above Usrdanelle to make navigation profitable JOhnsonvllleg Term."'*' 

CIinch Bios?. 
Sneers ForrY,VB.. -. . . -I 

stage has .been ample for navigation of the Des Moines Rapids for the stations. 

rtion of the month and river traffic was good. The stage Lonievil1e.k 

Vicksburg, decreasing to less than a foot at Ffew Orleans. After this Johmtown ga- ......... 

B ~ U .  

Plattamouth, Nebr., is reported as cutting had1 . LookNO.4. Pa.... ...... 

T6nM8#M Ri0U. ....... The lower Arkansas River maintainel a uniform condition during Kln&~n TOnU ....... 
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THE OBSEKEbVATION OF H U O  PHENOMENA.' 
Translated 8 Separate print fr0m the 8UUll81 VOlUme Of the Natural HIStorp 
b s S d 8 t 1 0 1 1  of Wnrtemherg. COmmUnlC8ted by Rer.K. SCHIPPE; dated Feb., 1897.) 

The light from the sun, moon, and brighter stars, by means 
)f refraction through or reflection on ice crystals-when the 
atter occur in great numbers, in definite positions, over a 
:onsiderable region-manifesta itself in figures of manifold 
'orma, known as halo phenomena. These are very seldom 
)beerved in crystals of ice that lie upon the surface of the 
mrth ; more frequently, but still rarely, in those crystals that 
loat in the atmosphere in the immediate neighborhood of the 
Ibserver so that, for instance, they rarely develop between 
the observer and any distant object. As a rule, and, indeed, 
3y no means so rarely as is ordinarily thought, halos occur 
n the clouds or haze of ice crystals at different altitudes in 
the atmosphere, but above the observer's head. The most 
Irequent form of halo is a circle around the star whose light 
moduces it, having a radius of about 2 3 O  ; that is to say, the 
ine from the eye to the star makes an angle of about 2 2 O  to 

2 3 O  with the line from the eye to the circle. The circle shows 
;he colors of the rainbow, beginning with red on the inside of 
;he circle (in contrast to the rainbow, where the red is on the 

'The Chief of the Weather Bureau has just received from Rev. K. 
khipps, of Baustetten, near Laupheim, Wurtemberg, German a letter 
Sequesting the cooperation of those interested in the study of lklos. A 
zommittee for this urpose has been formed in Germany, on behalf of 
which Mr. Schipps?ms issued a circular, which we translate herewith. 
md which will be found instructive as a guide to both observers and 
tudente. 


